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as the crystalline base from the adrenal gland of cattle, the pre sence of noradrenaline in the bovine adrenals together with adrenaline will be unquestionable.
However, it is still uncertain whether active principles other than adrenaline and noradrenaline are contained in the adrenal medulla in a siornificant amount or not.
Is the fact that the different adrenaline estimates are obtained from the same adrenal extract according to the method applied, as was observed by Kojima et al., wholly due to the presence of noradrenaline along with adrenaline in the adrenal medulla?
To clarify this problem, we have undertaken in the present investiga tion to compare the activities of the medullary extract of the bovine ad renals in some biologic tests, such as the rabbit intestine segment method, the dog blood pressure and the cat paradoxical pupil reaction, with that of the adrenaline-noradrenaline mixture.
The medullary tissue of the bovine adrenals was separated from the cortical tissue and was extracted with 10% trichloracetic acid. In the first place the extract was assayed chemically in terms of adrenaline and noradrenaline contents by the permanganate method of Suzuki and Ozaki3). Then the biologic activities of the extract on the rabbit intestine segment method, the dog blood pressure and the cat denervated iris were estimated, using the adrenaline-noradrenaline mixture as the standard. The ad renaline-noradrenaline mixture was prepared so as to contain just the same percentage of noradrenaline and adrenaline with the chemical estimates of the bovine adrenal extract. L-adrenaline (Sankyo) and r. noradrenaline-n-bitartrate-monohydrate (Sterling Winthrop) were used. The amount of L-noradrenaline in 10mg. of the latter was taken as 5mg. These were dissolved in 1/10 N hydrochloric acid solution and were stocked in a refrigerator. Just before the tests, these stock solutions were further diluted with physiological saline solution and the mixture was prepared. In the test of the dog blood pressure, the transection of the spinal cord was performed at the lowest level of the cervical segments under ether anesthesia and two or three hours after the section the experiment was started without anesthesia.
The diluted solution of the adrenal extract was injected intravenously.
In the tests of the cat denervated iris, the superior cervical ganglion was excised unilaterally under ether one week or more prior to the estima tion. At the performance of the test, the animal was anesthetized with urethane.
The diluted solution of the adrenaline-noradrenaline mixture or the adrenal extract was injected into the femoral vein.
Results and Discussion
With six specimens of the adrenal extracts, the estimations were per formed.
The results are summarized in Table  I . Using the permanganate method of Suzuki and Ozaki, the noradre naline was found to be contained 28-37% of the total active principles. The sum of the adrenaline and noradrenaline content estimated with this chemical method was 8.6-12.2mg. per g. of the medullary tissue and the average value was 10.4mg. From the experimental results above presented, it is justifialbe to assume that the difference of the adrenaline estimates observed by Kojima et al. may be in the most of the cases due to the presence of noradrenaline together with adrenaline in the adrenal medullary extract. In examining the experimental results of Kojima et al. concerning the adrenaline estimates of the bovine adrenal medullary tissue case by case, we were surprised to find that in Exps. No. 3 and No. 9 the ratios of the estimates obtainable by the three biologic methods were much the same as that in the extract No. 4 of the present investigation. In Exp. No. 3 of Kojima et al., the adrenaline estimates obtained by the intestine segment method and the pupil method were 11.3mg. and 11.2mg., respectively, and that yielded by the blood pressure method was 7.4mg. In Exp. No. 9, the estimate of adrenaline given by the intestine as well as by the pupil was 14.8mg. and that yielded by the blood pressure was 9.6mg. How ever, the standard solutions used in the experiments of Kojima et al. and of the present investigation are not the same. Adrenaline solution was used in the former and the adrenaline-noradrenaline mixture in the lat ter.
SUMMARY
The present investigation was designed with the desire to know whether the active principles other than adrenaline and noradrenaline are presented in the adrenal medulla in a significant amount or not.
The medullary tissue of the bovine adrenal gland was extracted with trichloracetic acid. At first, the noradrenaline and adrenaline contents were estimated chemically by means of the permanganate method re ported by Suzuki and Ozaki. The adrenaline-noradrenaline mixture was then prepared so as to contain just the same percentage of noradrenaline and adrenaline as the chemical estimates of the extract. Using this mix ture as the standard the activity of the extract in three biologic tests was estimated quantitatively. 
